Phosphoinositide 3-kinase mediated signalling contributes to development of diabetes-induced abnormal vascular reactivity of rat carotid artery.
Diabetes mellitus is associated with vascular complications, including an impairment of vascular function and alterations in the reactivity of blood vessels to vasoactive agents. Phosphatidylinositol 3-kinase (PI3K) is a signalling enzyme that plays key roles in vascular growth, proliferation and cellular apoptosis and is implicated in modulating vascular smooth muscle contractility. The aim of this study was to determine whether PI3K plays a role in development of diabetes-induced altered vascular reactivity to selected vasoconstrictors and vasodilators. The effect of 2-(4-morpholinyl)-8-phenyl-4H-1-benzopyran-4-one (LY294002), a selective PI3K inhibitor, on isolated segments of carotid arteries from streptozotocin (STZ)-diabetic rats was investigated. Ring segments of the isolated carotid arteries were mounted in organ baths to measure changes in isometric tension. Our results showed that STZ treatment produced an increase in the vasoconstrictor response to norepinephrine (NE), angiotensin II (Ang II) and endothelin-1 (ET-1) and an attenuated vasodilator response to carbachol and histamine in the isolated carotid arteries from STZ-diabetic animals. Diabetes-induced impaired vascular responsiveness to the vasoactive agonists was prevented by chronic inhibition of PI3K by LY294002 even though blood glucose levels remained high. This is the first study to show that selective inhibition of PI3K can attenuate the development of diabetes-induced abnormal vascular reactivity in the isolated carotid arteries of diabetic rats.